Objective: To study the blood pressure range in 1200 dental patients, at the PMNM Dental College and Hospital, Bagalkot.
INTRODUCTION
Increasing number of patients with previously undiagnosed medical illness are seeking dental treatment. Hypertension (HTN) is a frequently encountered disease among dental patients. Oral physicians can play an important role in diagnosis leading to proper dental management of such patients.
In India, the prevalence of HTN was 59.9 and 69.9 per 1000 people in males and females respectively in urban population, and 35.5 and 35.9 per 1000 people in males and females respectively in the rural population. 1 High blood pressure is still major risk factors for both heart disease and cerebrovascular disease 2 HTN, a disorder of elevated blood pressure may remain an asymptomatic condition for long periods, if left undiagnosed and untreated can lead to cardiac, cerebral, renal and retinal disorders. [3] [4] [5] A patient is suspected of having hypertension, if his or her systolic blood pressure (SBP) is greater than 140 mm Hg and/or the diastolic blood pressure (DBP) is greater than 90 mm Hg. 4, 6 HTN may be primary or secondary. Primary or essential HTN is of unknown etiology, related to hereditary and environmental factors. 7, 8 Secondary HTN may be associated with underlying systemic diseases. 7, 8 Hypertension is classified according to joint national committee on prevention, detection, evaluation and treatment of high blood pressure 9 (JNC 7 report), as Normal: < 120/80 mm Hg, Pre-HTN: SBP ranging from 120 to 139 mm Hg and DBP ranging from 80 to 89 mm Hg, Stage I HTN: SBP ranging from 140 to 159 mm Hg and DBP ranges from 90-99 mm Hg, Stage II HTN: > 160/100 mm Hg.
Untreated HTN is associated with shortening of life by 10 to 20 years. Even individuals with mild disease and no evidence of end organ damage, if untreated for 7 to 10 years have a high-risk of developing significant complications. 5 Nonmodifiable risk factors for HTN are age (over 60 years), black race, and male sex. Modifiable risk factors are diabetes mellitus, dislipedemia, postmenopausal women, cardiovascular disease, physical inactivity, abnormal glucose intolerance, neurogenic problems, diseases of kidney, heart and brain, thyrotoxicosis, arteriovenous shunts and obesity. 1, 7, 8, 10 The patient with HTN is usually asymptomatic at first and is unaware of this problem. Different early signs of HTN are narrowing of retinal arteriols, retinal hemorrhage. Advanced signs are papilledema, left ventricular hypertrophy, hematuria, proteinuria. Different symptoms of HTN are occipital headache, failing vision, ringing of ears, dizziness, weakness, tingling of hands and feet, congestive heart failure and renal failure.
JAYPEE
for the dentist is rebound HTN, a situation in which a usually controlled blood pressure is elevated because the patient did not take antihypertensive drug on that day. Administration of local anesthetic with an adrenaline to a patient with uncontrolled or undiagnosed HTN could cause increase in the patient's blood pressure.
MATERIALS AND METHODS
The study was carried out in the department of oral medicine and radiology, in the year 2005 for the five months. The sample consisted of 1200 dental patients who were aged 18 years and above and randomly selected. Data were recorded from the patients on a specially prepared Proforma. Subjects were separated into 2 categories (1) Those diagnosed with HTN and (2) those who were undiagnosed. A patient was considered hypertensive if he or she reported being diagnosed having HTN previously and is taking antihypertensive drugs. A subject was included as undiagnosed hypertensive, when exhibited an elevated blood pressure reading, at the initial screening (systolic reading > 140 mm Hg and diastolic > 90 mm Hg). The patient's blood pressure at initial screening appointments was determined and recorded, using a sphygmomanometer and a stethoscope following the standard method. 11, 12 Those patients exhibiting elevated blood pressure were categorized according to classification given by JNC 7 report. 9 Statistical analyses were performed using Chi-square test.
RESULTS
In our study, out of 1200 patients, males (774) were more than females (426). Maximum patients (386) were in 26 to 40 years of age (Table 1 ) (Graph 1). Out of 248 patients, 166 patients were in stage I hypertensive group and 82 patients were in stage II hypertensive group. 463 were in normal range, 489 were in pre-HTN stage. Male hypertensive (156) patients are more than female (92) hypertensive patients ( Table 2) .
When the initial screening was done 102 patients were diagnosed as hypertensive and 146 were previously undiagnosed, but exhibited elevated blood pressure level. These patients were referred to general physicians for further diagnosis and treatment of HTN. Out of these 146 patients, 87 patients (35 patients were in stage I and 52 patients were in stage II) (Table 3) , returned with a final diagnosis of HTN reconfirmed by the physician, which were added to the list of diagnosed patients. So in this study the total of diagnosed hypertensive patients became 189, when these 87 patients were added to the calculation. But remaining 59 patients did not turn up (Table 4) .
Among 1200 patients, 248 met the inclusion criteria of this study. Out of 248 subjects, 189 had been diagnosed having HTN and 59 were not available for follow-up. The prevalence of diagnosed HTN in this patient population was 15.75%. However, that percentage increased to 20.6%, when patients dropped out were included in the calculation. 
Study on the Prevalence of Hypertension in Dental Out-patient Population
Out of 189 diagnosed subjects, 168 subjects were on medication and 21 subjects were not on medication (Table 3) .
Subjects were grouped into age groups of 15 years (11-25, 26-40, 41-55, 56-70, 71-85), and in each group, the diagnosed and undiagnosed subjects were compared. The different levels of elevated blood pressure within the study group are presented in (Table 5 ).
DISCUSSION
The dentist should be aware about the latest prevalence of blood pressure levels and hypertension and related diseases in the general population.
In the present study, the increasing age was significantly related to blood pressure levels. This was in consistent with the study done by Takuya Miyawaki and colleagues. 1, 4 By applying Chi-square test which shows that the blood pressure status and age are dependent at 5% level of significance (Graph 2). As age has increased the number of patients in normal and pre-HTN groups have decreased (Graph 2), (Table 5) . That means there is a negative correlation between age and number of patients in normal and prehypertension group.
In our study, males were more (774) than females (426) ( Table 1 ) (Graph 1), which was consistent with the values of study. 13 Also, in all age groups, the number of males were more than the number of females (Graph 1). This is because of male patients attending the out-patient depatrment are more than female patients, younger subjects are more in our study than elderly subjects (71-85 years) which may be because elder patients visit the dentist less often than younger patients.
Of the 1200 subjects in the initial screening, 463 subjects were having normal level of blood pressure and 489 patients were categorized under pre-HTN stage, 166 patients were in stage I and 82 patients were in stage II HTN. These patients are still considered as normal but they are advised to take precaution not to consume excess salt and to control alcohol, smoking and change of sedentary life style, etc (Table 5 , Graph 2).
In the initial screening, a total of 102 patients were previously diagnosed as hypertensive; 81 were on medication and remaining 21 were not on medication. Knowing the underlying disease, and not taking medication may be because of (1) feeling of well-being which made them not to take medication (2) lack of awareness of further complication of HTN, (3) negligence about self health, (4) economic problem or (5) physician has advised only life style modification for further control of HTN and not to take medication.
The undiagnosed 146 patients were unaware of their hypertensive condition, presenting with an elevated blood pressure level, and all of them were referred to general physician for further diagnosis and treatment. Out of them 87 patients returned with the report. They were either stage I or stage II hypertensive. Among them 12 were further diagnosed as having heart diseases like cardiac arrhythmias (4 patients), ischemic heart disease (IHD) (3 patients), A-V-block (2 patients), left ventricular hypertrophy (3 patients), of varying severity and other diseases like diabetes mellitus (Table 6 ). Having both high blood pressure and a HTN-related disease will greatly Returned with report from physician 8 7
Did not turn up 5 9 Graph 2: Blood pressure status of the study subjects JAYPEE increase the risk of cardiovascular accidents, during dental treatment. 13 Remaining 59 patients did not turn up, may be because of economic problem, lack of awareness regarding their underlying disease process, or negligence about their health, or feeling of well-being which made them not to go to the general physician. Another reason could be lack of interaction between dental and medical sciences. But the very fact that, they had significantly elevated blood pressure level, which did not permit us to comment on their hypertensive status. Caution for thorough evaluation, before any dental procedure by the attending dentist in wake of any untoward complication must be taken.
The prevalence of diagnosed HTN in this study was 15.75%. However, this percentage increased to 20.6% when 59 undiagnosed patients with elevated blood pressure were included in the calculation. These values were slightly less than that of the values of study by Frances M. Gordy et al. 4 The 12.2% of undiagnosed cases with stage I or II blood pressure levels at the initial screening necessitates the thorough medical health assessment of all dental patients. It is difficult to predict who will have HTN. Many such patients detected during dental visits are worthy of referral to a physician. Clinical reports show that 64% of elderly dental patients have one or more systemic disease (Umino et al, 1993) including HTN and related diseases, which were thought to be the great risk factors for cardiovascular diseases. Little (2000) indicated that patients with stage II HTN should be referred to a physician immediately, and that no dental treatment should be performed. Dental procedure might be limited in patients with blood pressure of 160/100 mm Hg or greater. Use of epinephrine should be avoided for patients with blood pressure of 180/110 mm Hg or above and blood pressure should be monitored during the dental procedure.
Prevalence of HTN of our dental college population may not reflect the Bagalkot town's population as our dental college may not attract great number of patients with an upper class or upper middle class income. Also, patients with dental insurance may choose to visit a private dentist. The data collected from this study reaffirm that blood pressure screening is the most effective method of identifying occult HTN. 4 According to professional standards of care, the dentist should record the blood pressure of every new patient, refer the patients with questionable results, to a general physician, monitor and diagnose patients at each visit, and re-evaluate all patients annually. Our study substantiates this view.
CONCLUSIONS
• A significant number of patients with HTN are visiting dental institutions. A number of undetected hypertensive patients *Previously undiagnosed but returned with report of HTN and were also suffered by above diseases are seeking dental treatment without the awareness of their underlying medical health.
• The patients, who have elevated blood pressure levels, should be referred to a physician for thorough medical examination.
• As the blood pressure increases with age, elderly patients should get their blood pressure checked, prior to dental procedures.
• Therefore the presence of high blood pressure justifies medical examination in dental patients.
SUMMARY/OUTCOME OF THE STUDY
• Screening of blood pressure measurement can lead to preventive systemic health care, just beyond dental care.
• Dental surgeons are thus privileged, to take a proactive part in the overall health care of our patients.
